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Anorthosites and alkal ine rocks  a r e  potent ia l ly  useful a s  geochemical 
probes  of t h e i r  mantle sources a t  v e r y  e a r l y  to e a r l y  per iods  of t h e  
evolutionary h i s to ry  of t h e  Ea r th ' s  c rus t .  There a r e  about fo r ty  
anorthosi te  and an equal number of a lkal ine rock occurrences in t h e  
Precambrian sh ie ld  of Peninsular India (Figs .  1 & 2 1 ,  and a great  majority 
of them a r e  v i r tua l ly  r e s t r i c t e d  to  the  Eastern Ghat mobile (granul i te )  be l t  
which is comparable to t h e  Grenville province of Canada. 
The Archaean p d  Proterozoic anorthosi te  complexes cover a total  a rea  
of over  1300 km . Among theZ Archaean anorthosi te  complexes,  t h e  
Chimalpahad (1) c o m p k d ( - 2 0 0  km ) is s imi la r  in cer ta in  r e spec t s  to  the  
Sittampundi ( 2 )  complex (7-12 kb ;  675-850°C). Some of the  Proterozoic 
anorthosi te  massifs which a r e  geographical ly  v e r y  f a r  away e x h i b i t  
remarkable  similarities; t h e  Bankura ( 3 , 4 )  and Bolangir ( 5 )  massifs w e r e  
equi l ibra ted  at metamorphic temperatures  (r.650"C ) and p res su res  (+6kb ) 
corresponding t o  dep ths  of 15-25 km, while  t ha t  of Oddanchatram ( 6 )  was 
equi l ibra ted  at a higher  temperature (980 2 2 0 ° C )  and lower pressure(& 
5 . 3  k b ) .  
The alkal ine plutons covering a total  a r ea  of -450 km2 have d ive r se  
(nepheline syeni tes  and syen i t e s )  a r e  abundant,  while those with 65-$0% 
Si0 (quar tz  syeni tes  and a lka l i  g ran i tes )  are l e s s  abundant; carbonat i tes  
an% oce l la r  lamprophyres  (camptonites and sannai tes)  a r e  conspicuous, though 
insignificant,  members of some alkal ine plutons. Most of t he  nepheline 
syeni tes  a r e  miaski t ic  ( 7 )  and a r e  of igneous origin (700-880°C). The 
undersaturated and oversa tura ted  syeni tes  a r e  supposed to  have formed from 
a c r i t i c a l l y  undersaturated hornblende syeni t ic  magma b y  a branching 
differentiation mechanism f r o m  an or ig ina l ly  hydrous alkal ine basal t  magma 
as a t  Purimetla ( 8 )  in  the  Prakasam province ( 9 ) ,  eas t  of t he  Cuddapah 
basin (Fig.  1 ) . 
The charnocki t ic  (gneiss-granulite) region of . Peninsular India is uplif- 
t ed  a s  a whole r e l a t ive  t o  t h e  non-charnockitic (granite-greenstone ) region 
and Fermor ' s  l ine (10)  forms an abrupt  discontinuity between contrasting 
geologic t e r r a ins .  The metamorphic discontinuity across  t h e  boundary 
between t h e  Eastern Ghats and the  adjoining craton,  a s  a t  t he  eas te rn  
margin of t h e  Cuddapah basin (11-131, suggests thrust ing of t he  eastern 
te r ra in  (deepe r  c rus ta l  l e v e l s )  over  t he  western te r ra in  (shal lower 
l e v e l s ) .  The boundary (comparable t o  the  Grenville Front)  is marked 
b y  the  presence of an east dipping th rus t  zone (see the  inset  map of 
Fig. 1) separat ing t h e  younger c rus ta l  blocks of the  Eastern Ghat province 
from the  o lde r  blocks of t h e  craton ( 1 4 ) .  Models invoking coll ision 
tectonics wi th  attendant anomalous c rus ta l  thickening of t he  Proterozoic 
mobile be l t  and with high thermal gradients  may explain t h e  anorthosi te  
genesis. The granulite t e r r a ins  subsequently developed v e r y  low thermal 
gradients  and experienced the  alkal ine magmatism signifying ve ry  deep mel- 
ting in middle-late Proterozoic t i m e s  ( 1 5 ) .  The fau l t s  and deep f rac tures  
in t h e  thickened and shortened continental c rus t  pass ive ly  allowed the  empla- 
cement of post-orogenic a lkal ine plutons. There is no percept ib le  clustering 
l i thologies  and va r i ab le  rock associations.  Rocks with 50-65% Si0 
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of either anorthosite or alkaline plutons in the Proterozoic shear zone6 
in south India ( F i g . 2 1 ,  though the plutons are almost confined to the Prote- 
rozoic mobile belt  representing deep crust of Peninsular India. 
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Anorthosites: 1 .Chinglepet, 2 .Mamandur, 3.Manapparai, 4.Kadavur,5.0ddan- 
chatram, 6. Palni ,  7 .Chinnadharapuram, 8 .Sittampundi, 9 .Togamalait 10 .Atta- 
p a d i ,  11 .Kabbani , 1 2 .  Per in tha t ta ,  13. Kottanjariparambu, 1 4 .  Gundlupet ,15 .  Hulla- 
h a l l i ,  16.Konkanhundi, 17.Sindhuvalli ,  18,Holenarasipur,  19.Nuggihalli. 
Alkaline rocks:  a .Paravamalai ,  b.Elagiri ,  c.Koratt i ,  d.Sampalpatt i ,  e.Tora- 
padd i ,  f .Sevattur,  g .Picci l i ,  h.Hogenka1, i .Pakkanadu, j .Ariyalur,  k.Sivam- 
a l a i ,  l.Kundurubetta, m.Munnar, n.Kammam mettu, o .Put te t t i ,  p.Mannapra, 
q.Sholayar,  r .Sullia,  s .Peralimala.  
REFERENCES 
(1) Leelanandam,C. and Narsimha Reddy,M. (1985) N.Jb.Miner.Abh., p.91- 
119. ( 2 )  Janardhan,A.S. and Leake,B.E. (1975) J.Geo1. Soc.India, p.391-408. 
( 3 )  Sen,S.K. and Bhattacharya,A. (1986) Indian J .Ear th  Sci . ,  p.45-68. 
( 4 )  Bhattacharyya,P.K. and Mukherjee,S. (1987) Geol.Mag., p.21-32. 
( 5 )  Mukherjee,A., Bhattacharya,A. and Chakraborty,S.  (1986) Precam.Res., 
p .  69-104. ( 6 )  Janardhan,A.S. and Wiebe ,R.A.  ( 1985 ) J .  Geol .Soc . India ,  p .  163- 
176. ( 7 )  Nag,S. (1983) N.Jb.Miner.Abh., p.97-112. (8) Ratnakar,J.  and 
Leelanandam,C. (1986) N.Jb.Miner.Abh., p.99-119. (9)Leelanandam,C. (1981) 
Curr .Sci. ,  p .799-802. ( 1 0 )  Fermor , L  . L .  (1936) Mem.Geo1 .Surv.India, p .l-324. 
(11) Kaila,K.L. and Tewari,H.C. (1985) Tectonophysics,  p.68-86. ( 1 2 )  Narain 
,H .  and Subrahmanyam,C. (1986) J.Geol. ,  p.187-198. (13)  Venkatakrishnan,R. 
and Dotiwalla,F.E. (1987) Tectonophysics,  p ,237-253. ( 1 4 )  Radhakrishna ,B.P. 
and Naqvi, S.M. (1986) J.Geol., p.145-166. ( 1 5 )  Rogers,J.J.W. (1986) J.Geol, 
, p.129-143. 
